Glucocorticoid regulation of polycyclic aromatic hydrocarbon induction of cytochrome P450IA1, glutathione S-transferases, and NAD(P)H:quinone oxidoreductase in cultured fetal rat hepatocytes.
The regulation of polycyclic aromatic hydrocarbon-inducible enzymes, cytochrome P450IA1, NAD(P)H:quinone oxidoreductase, and glutathione S-transferases, by glucocorticoids was investigated using primary fetal rat hepatocyte culture. Treatment of cells in culture with 1,2-benzanthracene (100 microM, 72 hr) resulted in 60-, 2-, and 6-fold increases in cytochrome P450IA1, glutathione S-transferase, and NAD(P)H:quinone reductase activities, respectively. The inductive effect of 1,2-benzanthracene on cytochrome P450IA1 and glutathione S-transferase (1-chloro-2,4-dinitrobenzene conjugation) activities was potentiated approximately 3- and 2- to 3-fold, respectively, when dexamethasone (0.01-1 microM) was included in the culture medium. In contrast, 1 microM dexamethasone was found not to potentiate the induction of NAD(P)H:quinone oxidoreductase activity by 1,2-benzanthracene. Treatment of cultured hepatocytes with dexamethasone alone, at concentrations of up to 100 microM, resulted in a 2- to 4-fold increase in glutathione S-transferase and NAD(P)H:quinone oxidoreductase activity. Both the induction of glutathione S-transferase activity by high concentrations of dexamethasone alone and the potentiation of 1,2-benzanthracene induction by lower concentrations of dexamethasone were observed for other steroids of the glucocorticoid class in conjunction with a variety of polycyclic aromatic hydrocarbons. Western immunoblot analyses indicated that low concentrations of dexamethasone (0.1-1 microM) potentiated 1,2-benzanthracene-dependent induction of cytochrome P450IA1, glutathione S-transferase Ya/Yc subunit and NAD(P)H:quinone oxidoreductase content. Additionally, increased glutathione S-transferase activity in response to concentrations of dexamethasone exceeding 1 microM was associated with concomitant increases in Ya/Yc and Yb subunit content. Potentiation of polycyclic aromatic hydrocarbon induction of cytochrome P450IA1, glutathione S-transferase, and NAD(P)H:quinone oxidoreductase protein content by low concentrations of glucocorticoids and induction of glutathione S-transferase and NAD(P)H:quinone oxidoreductase by high concentrations of glucocorticoids alone indicates the importance of these endogenous compounds in the regulation of some hepatic enzymes involved in xenobiotic metabolism.